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1. Introduction 


Since Darwın (1881) studied the production of wormeasts and drew attention to the 
role of earthworms in turnover of soil, the amount of casts produced has been estimated 
under various types of vegetation and crops (Stöckuı 1928, Evans & Gun 1947, Evans 
1948, Scrreap 1952, Mapae 1965, 1969, WaranaBe 1975, SHARPLEY € Syers 1976, 1977, 
etc.). 

However, so far as the authors are aware, there has been no paper concerning cast pro- 
duction in tropical Asia. In this paper, the quantity and weight of tower-shaped casts pro- 
duced by megascolecid earthworms in northeastern Thailand is described. 


2. Study area and methods 


While travelling in northeastern Thailand, in August 1980, we found areas crowded with large 
tower-shaped earthworm casts (Fig. 1), up to about 20—30 em in height and 5 em in diameter, on 
exposed grassland at Nam Phong, about 50 km northwards from Khon Kaen. Casts were deposited 
on open grassland one tier above surrounding paddies, where water buffaloes were turned out to 
graze (Fig. 2). This unusual phenomenon interested us, and suggested that huge amounts of soils 
might be turned over and plowed by earthworms every year in this area. 

To estimate the amount of casts produced, in mid May 1981, before the worms produced casts 
on the surface after the rainy season began, two 5x5 m quadrats (Plot A and B) were randomly 
set on the grassland. Each quadrat was divided into 25 units of 1 m?. Areas chosen were mainly 
covered with dwarf grasses such as Heteropogon contorlus and Leptochloa chirensis which were se- 
verely grazed. 

After that all casts deposited on the surface were collected at about two weeks interval until 
the end of November, when cast production ceased. Sample casts were taken to the laboratory and 
the dry weights were determined. 

Some physical and chemical properties of soil in the study area are listed in Table 1. The soil 
type probably belongs to the Phon Phi Sai series of Ultic Palenstalfs (USDA classification). This 
series is moderately common in northeastern Thailand. Surface soil (0—30 em) consisted of fine sand, 
and below 30 em the percentage of clay increased slightly. Monthly mean temperature and rainfall 
at Khon Kaen University Farm in Khon Kaen are shown in Fig. 3. While temperature does not 
fluctuate throughout the year, rainfall is concentrated in the rainy season, from May to October. 
Particularly, from November to April. there is little or no rain. 
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. Study site. 


Table 1. Some physical properties of soil and wormeast 


Depth Moisture Bulk Total Organic Granulometric composition*) 
(em) % density porosity matter coarse fine silt clay pH 
glem vo Yo sand sand 0.02 to < 0.002 
2.0 to 0.2 to 0.002 
0.2 0.02 
0—10 15.0 1.55 41.3 1.45 3.25 84.57 5.19 6.99 6.0 

10-20 16.0 1.51 43.2 1.02 4.24 85.54 3.66 6.56 6.1 
20—30 17.3 1.33 50.0 0.78 4.87 82.16 4.16 8.81 5.9 
30—40 18.3 1.39 47.6 0.68 3.74 72.80 4.90 18.56 5.8 
40—50 19.0 1.60 39.8 0.54 3.14 65.52 5.22 26.11 5.9 
50—60 19.9 1.55 41.6 0.52 3.14 63.98 3.92 28.96 6.1 
60—70 20.0 1.60 39.7 0.49 3.46 65.22 4.66 26.65 5.9 
70—80 0.46 11.47 58.98 6.74 22.81 6.1 
Cast 1.21 11.12 65.78 6.68 16.42 6.9 


*) Grading limits of size fractions in mm. 
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Fig. 3. Seasonal fluctuation of cast production with monthly mean temperature and rain fall. 
A: Plot A; B: Plot B. 


3. Results and discussion 


3.1. Tower-shaped casts 


The large megascolecid earthworms that produced giant tower-shaped or chimney- 
shaped casts were identified as a species of the genus Pheretima by a taxonomist, Mr. 
Y. Kamra of Hakodate College, Japan. The scientific species name is not yet determined. 

Epwarps & Lorry (1972) described large tower-shaped casts of 20—25 em height and 
4em diameter produced by giant earthworms (Notoscolex) in Burma. They seem to be 
closely similar to those of Thailand, 

We have recorded this earthworm from two localities: one was Nam Phong described 
in this paper and the other was Kun Phawa Phi near Udongthani (Fig. 4), but it is possible 
that it may be widely distributed throughout northeastern Thailand. 
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Fig. 4. Two localities where tower-shaped casts were discovered. 
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In mid-October 1981, thirty five worms were collected. Collection of worms was not easy 
because they quickly burrowed into deeper soil when we approached or touched casts. As 
shown in Fig. 6, mass of worms varied widely: many were 10—20 g in fresh mass but some 
were under 5g. The worms move into deeper soil layers to pass the dry season, while in 
the rainy season, when they are active, they inhabit surface soil. Cast production could 
be estimated by collecting the casts deposited on the soil surface. 

It is not clear whether one worm makes one cast or several casts at the same time. Tn 
late August 1980 when we first discovered these wormeasts. numbers of casts were 6.9 
+ 2.5 m? (mean + S.D.) and masses of casts were 1.447 + 0.811 mg m?. The distribu- 
tion of casts is fairly uniform. Casts were deposited even in daylight hours, and while car- 
rying ont the field research, we sometimes observed casting. 

Fifty five casts which were easily recognized as separate entities were measured and 
weighed. The largest was 35.0 em in height, 5.0 cm in diameter and 975 g in mass (Fig. 7), 
with most of them 10—20 em in height and 100—400 g in mass (Fig. 8). 


of specimens was 31 em in length and 1.0 em in diameter, and 28.8 g 


ize 
ing earthworms were suspended, body length extended to 60—70 em 
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Fig. 7. Biggest cast. Fig. 8. Size of worm casts. 
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Table 2. Summary of estimates of cast production 


Researcher Vegetation Jast production t y? ha~! 
Darwin, C. (1881) old grassland, Nice, France 36.0 
pasture, U.K. 4.5 
turf, Leith Hill Place, U.K. 18.7 
turf, Leith Hill Common 39.8 
BEAUGE, A. (1912 valley of white Nile, Sudan 264.4 after Evans 
& GUILD 
2,600 after EDWARDS 
& Lorry 
Srdckui, A. (1928) garden soil, Zúrich, Swiss 8.9 after Evans 
& GUILD 
wooded meadow 77.1 
permanent meadow 30.1 
golf course 80.1 
mixed wood 20.0 
Harar, S. (1931) university campus, Japan 281.7 
Dreipax, L. (1931) grassland 90.2 
arable land (wheat) 24.5 
arable land fallow 8.6 
KoLLMANNSPERGER, F. steppe heath, 5.2 after Evans 
(1934) & Gump 
felled beech wood 6.7 
oak wood 5.7 
Evans, A. C., permanent pasture, U.K. 28.4 
& W. J. MeL. GuiLp (1947) 27.2 
Evans, A. C. (1948) grass or arable cultivation, U.K. 2.5—60.8 
SCHREAD, J. C. (1952) golf course, U.S.A. 45.9 
Nye, P. H. (1955) moist tropical forest, Ghana 50.4 
KOLLMANNSPERGER, F. Cameroon 2,100 after EDWARDS 
(1956) & Lorry 
Roy, S. K. (1957) garden soil, India 1.5—5.0 after EDWARDS 
& Lorry 
Mabe, D. S. (1965) grassland, Nigeria 222.3 
Manse, D. S. (1969) grassland, Nigeria 173.0 
WATANABE, H. (1975) grassland, Japan 38 
LavELrLE, P. (1975) Ivory Coast 507 after EDWARDS 
& Lorry 
SHARPLEY, A. N., grassland, New Zealand 30 
& J. K. Syers (1976) 
SnarpLeY, A. N. permanent pasture, New Zealand 25 
& J. K. Syers (1977) 
WATANABE, H., grassland, Thailand 132.6 
& S. RUAYSOONGNERN 224.9 


(present paper) 


Some physical and chemical properties of worm casts and the soil are shown in Table 1. 
No remarkable difference is apparent in any items and it may be that worms swallow soil 
from any depth in the profile. 


3.2. Annual cast production 


Annual cast production is estimated at 13.258 kg m, equivalent to 132.6 t ha~! in 
Plot A and at 22.488 kg m-*, equivalent to 224.9 t ha~! in Plot B produced from late May 
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to late November 1981, during the active period. Casting by these earthworms is limited 
to the rainy season. As already shown in Fig. 3, there are two peaks of cast production (August 
and October) in the rainy season. During September, there is a decrease because of drought 
in this period. Cast production is clearly correlated with the rainfall. 

Some casts are undoubtedly deposited in the earthworm’s burrows and owing to heavy 
showers surface casts are readily destroyed and washed away. So the total amount ac- 
tually turned over by worms may be much greater than our results indicate. From the phy- 
sical analysis, we calculated that the annual cast production is equivalent to a layer of soil 
0.9—1.4 em in thickness and 8.5—11.5 litre in volume per square meter, i.e. a new soil layer 
of 0.9—1.4 em was produced on the surface and 8.5—14.5 litre of soil was removed from 
deeper layers. 

Cast production data from various parts of the world are listed in Table 2. The values 
of 132.6 t hal and 224.9 t ham! from northeastern Thailand are at the highest end of the 
range, but are greatly exceeded in some cases, e.g. Enwarns € Lorry (1972) record 2,100 
or 2,600 t ha from two sites in Africa, 

By their casting, these earthworms must facilitate aeration, water absorption, root pene- 
tration, drainage and breakdown of plant debris. The role of earthworms in this grassland 
needs further evaluation to determine whether they may be utilized more effectively as a 
soil improvement agent. 

In addition, detailed studies of this megascolecid's life history should be carried out to 
evaluate ¡ts role. 
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Synopsis: Original scientific paper 
WATANABE, H., € S. RraysooNGNERN, 1984. Cast production by the megascolecid earthworm Phe- 

relima sp. in northeastern Thailand. Pedobiologia 26, 37—44. 

Cast production by megascolecid earthworms was estimated in a grassland at Nam Phong in 
the paddy field area of northeastern Thailand, from May to November 1981. Maximum size of tower- 
shaped or chimney-shaped casts was 35.0 em in height. 5.0 em in diameter and 975 g in mass. Most 
of them ranged from 10—20 em in height and 100—400 g in mass. Numbers and mass of casts in 
August were estimated as 6.9 m? and 1.4 kg m~. 

Annual cast production was estimated as 13.3 kg m? (132.6 € ha!) and 22.5 kg m? (224.9 t 
ha=!). Casting was limited to the rainy season. Cast production showed two peaks (August and Oc- 
tober) in the rainy season and was clearly correlated with the pattern of rainfall. 

Key words: Oligochaeta. Megascolecidae, Pheretima, earthworm, cast production, Thailand. 
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